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a3^*^0^#{C^-^-rSZ:^:^^t?^Sc I n P ^ ^ KM 5 8 

[0 0 6 9] 

MVNT^0^i--5„ EI 9 (a) ;5MI1I9 (c) {j:® 8 (a) {C^^g-T -g. 
^gfcj3{:ts^®3i^f:e'|oi{c?t>o;txa8iT®0i?^-5„ Hi o (a i) . gfi o 

(b 1) , ^O'gll 0 (c 1) «^tl^tl|g|9 (a) 7^MS9 (c) CDA-A' 
^(iTMElT'feSc 01O(a2),®lO(b2), ^tJ^Efl 0 (c 2) 

^4X0 9 (a) Jb^m'^ (c) -B' ISf^®|lIt5-feSo EI 1 0 (a 3) , 0 
10 (b 3) , Sca-mi 0 (c 3) l±-e4x^tl®9 (a) 7&MI1I9 (c) <3DC- 

c ^»T®0T'S>So Ell \ \%i^m.mBm\zi,^^^w^%^m.(j^^'M.-i3mz'^ 
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[0 0 7 0] 

:^mmmmizj:^^mi^^ytmm(Dmm.:^mit. i noaAs p=itmi 8$: 

mtbT^^til n P^^-/ KS5 8 S I - I n PS^l omBif^^^^mi 4m 

a 

[0 0 7 1] 

H3 (a) 7bmm3 (d) , 04 (a 1) :;5MgI4 (a 3) , 04 (b 
1) 73fMa4 (b 3) , 04 (c 1) 73^M04 04 (c 3) , RXfm^ ( d 1 ) 
BMEI4 (d3) {c^-r^i||;^?^®cj:S^#^^^^iSttC[)ig^^^C[)^^i: 
l^illCLT> S I - I n P^^l 0 J:{C. I nG a A s Pnr® 1 8S.t)^P I N 
:7;j-h^>r:^-K32 (0 9 (a), 010 (al), 010 (a2 

) , 010 (a 3) Sr#M) o 
[0 0 7 2] 

VV^^y^ -RX:^:iiy^y^^m^m^^X. 01 1 fC^-r J:e»lC. PIN^^r 
h^-f K3 Z<Dnm^^ttmm(Dm^t. I nOa a s P3TM1 8i)^m^ 

[0 0 7 3] 

r^V>T', Mx.liR I E^^Cj;^;, zr>^>fbM6 0 SrVX^i: LT, InP 
M5 2 S:A°^-n>y-tSo re»LT, P I N 7 h K 3 2 ©Miija^ 

CO I nG a A s PM5 0±®^C?^^!g$tlTV^S I n PM5 2*^3§#-t^ (09 ( 
b), 010 (bl), 010 (b2), 010 (b3) o 3c) LT, 

u >y i^mi^mm^mm^m 12b ^cj3v^T, i n g a a s p =itm 1 8±®ic, 

I n P^^y KM 2 0 b*'C?^fig$tl-5c 
[0 0 7 4] 



1 7 
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[0 0 7 5] 

m. ifS3 6 0 fimii-t^o I n G a A s P nTjg 1 8 ^'^J^^^ tlT^iM^^?: 

2 6 0 ;t4in, ipga 0 fiuKDMi^^Mlii-t^. 
[0 0 7 6] 

_hfai n PM®^M{cfevNT. iy vnymitm 6 o±izm mLt^mnm^it. 

yWtitmQ OC^^nfe I nG a A s PziTMl 8 tlfcM^l?(5D I n P 

M(Dm.^mm\t. u V vmmm.m%mm^^ 12b ho:>wmuT5Lm\zit^x%(D 
j^gpi 2 b ii(Z)g^M^ie^{cjt^T, %<DKMmmi&m\zi5\^xm<mm^n^ 

o 

[0 0 7 7] 

r^LT, iI«?)ji^3t^Ml^gPl 2 a^CJ3V^T, I n G a A s P n r® 1 8 l± 

, s I - 1 n Fmmi o(r>%a^Km^mmti^^^%^i AmizM-^-^xm-^ft^m 

(c). HIO (cl), aiO (c2). 010 (c3) 
[0 0 7 8] 

W^<DW^':fU-\2.7.\Z'^\^. 4.(D;'^^-=Ly pM«^3 6 

, fenM«M3 8(D?^^^Srff e) = 
[0 0 7 9] 

[0 0 8 0] 

rc?)J:e»{C^ *IIS6?^«|{C4:tlli, ^ iJ-M® P I N 7 :r h :t- K 3 2 ^CD 
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^feM-^BPia^® InGaAsPzr TM 1 8 ±ffi{C I n P ^ ^ KM 2 0 b 
LTP I N:7^ h^V:^- K3 2 ^ OD^^-^gpifi^cD^^MSI U «y i^M^^-S 
(^)T% P I N7;f N^V:^- K3 2 i:^#Mli!&i:<Drao[)^M-a-«^(Z)Jt:^Srm< 

[0 0 8 1] 

$^IC. ii«)jii«^3fe^MS&aJ 1 2 a{CfeJ:t€> I nP^^^y FM2 0 a ^%(DK 

^^^a^X. I n P ^ ^ ^y Kjg 2 0 a (Z) y ^y >:;^~M5t^?^l?&gI5 1 2 bi£^^Ci3^:)■-2. 

[0 0 8 2] 

s^^Mg^MM3fe#Ms&^ 1 2 b s:|g^tTv^fe;&^, u v vmmm.r%%mm% i 2 

[0 0 8 3] 

*5§^(^)^3^^g?^^^CJ:§ifi#^g3^^M{C0V^rSl 2 $rffiV%T^Wi-S 

li 1^ - ® ^ # L 0.9 5: # b ^ V N IBS { C t- -5) . 
[0 0 8 4] 

)^6iSS©«it^cov^T0l 2 $:M^^T^B^t--5o 012 (a) li*|||fe?^^JC i: 
^ifi##;^3fe^g(D5fe<Z)it^f;^lRl{C?i>ofemMBI, 012 (b) 1*012 (a) 

(OA-A' m^mm. mi 2 (c) ^01 2 (a) ob-b' igm®0> 01 2 
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(d) itmi2 (a) (Dc-c mmmmx'$>^o 

[0 0 8 5] 

ytmm^l 2®nMl nPMl 6±{Cli. S I - I nPS^Kl omi)^^^ 
[0 0 8 6] 

nrM6 2li. nMl n P® 1 6 ±{CjlK<!?ca»$ tlfc InGaAsPM64^ 
. InPM66i:, I nG a A s PM6 8 i:*^p3«|fig$4^TV^So Al<f5gT'{i. 

I nG a A s PJS6 4C^j?$liO. 0 3 9 ^ I n P Jf 6 6 C9JP$ 
0. 0 0 2>um. I n G a A s PJi 6 8 ®jp:${iO. 0 3 9 /tt m i: ^ o T S „ 
^^fegPl 4 3£^T'ii, I nGa As PM64C?)J¥3li0. 1 7 /* m, I 

n PM6 6®J^$li0. 0 0 3 /im, I n G a A s PM 6 8 0 , 1 7 /i 

[0 0 8 7] 

-^(Z)MtCoV^Ttt, MA^i, *MI§^#(^-SP{C J:^#^2 0 0 2 - 2 6 3 7 
0#^#^Cfa«$4^TV^§„ 
[0 0 8 8] 

V^TI nGa As PnrJfl 8 $:^-A^{C?^^L7tm-^^ IWf^fC UT, I nG 
aAsPji64, InPJf66. JSlXJ^ I n G a A s P M Q 8 (D^ti^tl^M^kM 

[0 0 8 9] 
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[0 0 9 0] 
[0 0 9 1 ] 

[0 0 9 2] 

v^T, m^7h^%mmm 1 2 a <Dmwit.. u v vm.mmm%mmm^ 12b© 

jglCov\T®l 3 SrMv^T^^t-^o Ell 3 (a) li:*:||Jfe?^MfC J:S^##:^ 
3l6^S®^(©ji=f?^ri«IlC?&ofcKfTM> 013 (b) liiaiS (a) (DA-A' 

mmmm. mi s (c) {iinis (a) <db-b' mmmm. mis (d) itm 
1 3 (a) a^c-c mmmmx$>^o 

[0 0 9 3] 

013 (a) 25:0^01 3 (c) izB-t^^iz. V ^yvmmmm%mmm^ii 2 

b^CfeV^T, I nGa As PziTMl 8 ±MtC?^fi^$ tlTt I nPJi2 0 b(Dc|ifc 
, I nG a A s PM7 0;{)^?^^$tlTV^e„ 
[0 0 9 4] 

[0 0 9 5] 

«i?)ii^^3fe^MS|5 1 2 a U ^y ^:;?M^i^ffl^#?^li&g|5 1 2 b i:<Z)^^g^& i 
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[0 0 9 6] 
[0 0 9 7] 

»3fe#Ms&Bis 1 2 a y y vmmmm^mmm^ i 2 b (Dmmt^m^jt 
hr^:^mmmmnz^^m'^iimm(Dm^^m^^tiii^X'^^o 

[0 0 9 8] 

en 5 ^»^] 

^mm(Dm^mmmmi,z^^ipmi^^dftmmiiz^\^^xmi 4 $:Mv%Tii0^-r^ 

1^ - (Z) # # 5: # L ^ 0^ $: # BIS L §g V N « ffi Iif& tC t- o 
[0 0 9 9] 

V^T. InGaAsPnTMlS ai«?)3i«^3t#?SS&§|5 1 2 a i: U t;^m 

^Mffl3^#MS^^ 1 2 b iiT'M^oTV%St;(^T?^So JgJ^T, :*:|l5g?^®JC J: -5 

^#^s^ig«(^«^^cov^Tl2Il 4 s:fflv^Tl^^0^-t§o 014 (a) it:^mm 
mmiz^^^mi^^^mm<D^<^mn:^\^izm^t=.mmm. mi 4 (b) itmi 

4 (a) <DA-A' mmmrn. ®14 Cc) tt|g|14 (a) <5DB-B' i^»TS® 
, 014 (d) \tmi4: (a) ®C-C' ^PlTffi0T*fe-5o 
[0100] 

014 (b) S.O'014 (c) {C^t-i:e»lC, m.i^7h^%m\Si^^^l 2 a.X<D 

inGaAsPnyMi8 ©ifi*^, u -/ vmmw.m%mm^ 1 2 b T'0*i<fc »; 
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*;^<^oTV>So m^it. mi^7i,^ytmm.^mi 2 aX'<Dl nG a A s Pnr 

Ml 8 muit 6 fj, m-efe^(Z)tc^L, V y tymmmmybmm^m i 2 b x^(Dm\>t 

8 /i mil^oTVN^o 
[0101] 

-eoDInGaAsPnTMlS ®i|fg;^)\ U i:^'Mg^MM^#MS&lf|5 12b "e^ipi 
^>'J^m<rji^X\>^^^tiZ^r^^nWiif}^&^o Z.(DJ:oiZ. InCaAsPzr 

rsi 8<z)<g{cii$:^jtsz:ii{cj: m.i^72^^ybmm^3 1 2 a nv vp'mm 

[0 10 2] 

±i<&Lt=.msb72,^^mmm^ i 2at.vy i^mmmm^m^mm 1 2 b ii-r-mi 

(DM^S I nGa A s PziTMl 8tt, ^ 2 ||Jg?^)^(C j; S ^#^^3feag(Z)$g 
jt:;&^lCj3V%T, InGaAsPMS 0©^ h ^ V iJ7 ^ bTMVNSi/ 

[0 10 3] 

a t?(Z) I n G a A s P HTM 1 8 (Dm^. U >y i^'MSMffl^^MS&gP 12b V(D 
[0 10 4] 

*7^, ^^MJ^J^T'li, |g2||i6?^^lcj;S^#<i|s^3^^g{C^V%T, 
^^3^&^?2Sii^g|S 12a V<D I n G a A s PuTM 1 8 ©ifig^:, U >y ^:>'Mg?iEM)^# 
MMl 2 bTODipiJ; t;^< L7t7b\ 'ft&<^ll5g?^®Jcj:§4^#^^y6iSa{co 
VA"C%, a«?)3ii*3^#MI^SPl 2 aT'CDI nGaAs PnrMl 8CDi|f@$:. U >y 
i^'M^MM^^MS^gP 1 2 b T'®(iS i »J < f z: ii (C J: y |^;^CD^^S:#S 

[0 10 5] 

6 mmmm:\ 
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1^ - ® # S: # L ^ # L ^ V ^ li ffi HS IC -r e o 
[0 10 6] 

V^T. nMl n PJl 1 6 JttXU V Vm.^mm%^WL%% \ 2 blC^lt^ I nG a 
As PzrrMl 8±®{C?^^$tlfe I nPM2 0 b^-etl-etlOcfitC, I nGa 

<Z)«jtlCoVNT01 5 SrMVNT§i^-rSo 015 (a) (i:*||ife?^®{C i 
^S^t^fi^^tCDji^f^^lBltC^t^ofcKTSBf. 015 (b) liigi 5 (a) CDA- 
A' ^m®0, 015 (c) li015 (a) OB-B' i|gflTffi0> 015 ( d ) 

tt0i 5 (a) ©c-c mmmmx^^. 

[0 10 7] 

il4t>ii^3t^?'^^g|J 12a(DInGaAs P nTJS 1 STcOnM I n PM 1 6 
(^cfilCli, I nG a A s PziTM 1 8 ^ |^ CijlSCD InGaAsPM72a*'! 

[0 10 8] 

U J^^'MM^ffl^^MgP 1 StCfet-t^nMl nPSl 6(Dcj3{C=b, I nGa 
A s Jf I nG a A s P»7 2 b^'^lfAStlTVN^o ^7t> U >y 

2 biC^ttS I nGa A s P3TM1 8 ±®tC?^^$ I n P ^ ^ >y 
KM 2 0 b©ifi{C=fe, I nG a A s PHTMl 8 tJipiCD I nG a A s P 

MfS^hU^ I n G a A s Pjg 7 2c *^#A$tlTVN§, 
[0109] 

S3^g|Sl 4{Ci3l:t^nSffI nPjfl 6®tfJ{C%), I n G a A s 
SInGaAsPM72 d*WA3tlTV^S„ 
[0 110] 

^^fe. nMl n PM 1 6®l^^C^^A$nTV^S I nG a A s PM7 2 a, 72 
b, 7 2d{i. <Z) I nG a A s PMl^b^^^-St^^-r^-So 
[0 111] 
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tC fcH-t e I n P ^ 2 0 b (C, I n P ^ 9 KM 2 0 b i: lio: ^y 5^ > ^''^ 

'ISCDM^'S I nGa A s PM 7 2 c A^tlT V^S r i:lC^feS#M*^fe<So 
[0 112] 

r(Z)^-a-> I n PM5 2 $:?^figt--5l^{Cl nG a A s P«7 2 c SrJfAL, I 
nOaAs PM72ciiInPM5 2 t ^ ^ - -> ^ tiZ ^ I n P 

ymitBi^ 6 ^rx'^^^i: LT I n PM5 2:S.t>*I nGaAsPM72c$:n:^y^ 
yi^-t^miZ. I n P 5 2MtCli-b--r Kx-/5^:y^f56^A^-r, InGaAsPJl 
7 2 cjCl±i^-Y V^^y^y^^if^A^^i^V. I nPM5 2Rt^l n G a A s P Jf 
7 2 c S:a:^y5=->^/1--5c:i:A'5l?^^„ z:tl{Cj:*J, I n P ^ 2 0 b CD 

?g{^g|$ 1 2 a {C^J-t S I n P ^ «y KM 2 0 a $:?^^t--5|^lC> I n P ^ ^ K 

M2 0 b ill n P^^^y KM2 0 a il}^)^m?5*^^C^-^$4^-5o 3e>Lr, ilAbJii 

^^#Mi^sp 1 2 a i: i; ^y pmytmmm^ 12b 

[0113] 

_h«&l/fe I n G a A s PM 7 2 a, 72b, 72c. 7 2 d It. m 1 MMMM 

iz^^i^mi^'^^mm(Dmm:^mziB\>^x. :in^^mA-t^m^(Dm(DMmji 

m<DmiZl nGa A s PM SrJ^^t-SXS^jiiQ-r -5 ^ {C j: U Iff Af-S X jb^ 
[0 114] 

4^^, *^i6j^®,T'ti, mHI^J^MtC J:-2,it^#^S^^g®m^CDM{CI n 
G a A s PM$:#AL/fc*'^, -fficDHMJ^^lc J:-5^##:^^^g{CovxTt>. 
^]66?^^IC j:S#-^i:|^^lC I nGa A s PM AfS Zl h JC J: U , mm(^M 

[0 115] 

*IIJfe?^«gT'li, I nG a A s PM$:**ALfc*'J> WA^ti^ 1 nP ^ 
"^V KM^x^y5^>^i^'f$;{)^M^'5 I n A 1 A s P^CDfifi(7)4 7cM$:fffALT% 
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[0 116] 
[0 117] 

o JS^T, *ll«fe?^ffilci:S4^##:^3t^fi®fl|5tlCoVNT01 6 §:Mv^Tm0^^ 

■So 

016 (a) li*^»M(Cj:^4^#^^^^g(Z)^Jt$:^t-±®|gI, ®16 ( 
b) \mi 6 (a) (DA-A' mm^M. Ell 6 (c) Itm 1 6 (b) tfi{C^.^ 

[0 118] 

1 4 {C^VAT, PIN7;rhi5f-f;r~K74a, 74b, 7 4cA^3^(D 
3i^?:S'I^I^C^^J^J{CBB|g$tlTV^.g>o #P I N^pT h^>r:t- K7 4 a, 7 4 b, 
7 4cli, ±fa^M?^)SlCfel-t-5 P I N y';*- h^-r;r~ K3 2 i:|lf^{C, nmi 
nPjgie^, K-^$tlTV^;^VM n G a A s ^PMJi 2 2 ^, pM^^^^M 
3 0 ttim^knM-^tlX^^^^-*f'm<D%(DX$>^. 
[0 119] 

p I N7>r h^-r:t~ K7 4 a<D-m-mizit. ^2mmmmiz^^m^tmm 

IC, I nGa A s PnTMl Stimmm^lZ^ U ^615^$ tlT V^So 
[0 12 0] 

PIN7:th^'-r:r-K74ai:PIN7;th^-r^-F74 h(DMm^^iS 

mm±it. "tcDmizmf^nr^vyt^m^mm}^! e a^cj:^J3^M^$tlTv^.s 

o PIN7:th^>r:t-K74bi:PIN7;!hh^-f;r-F74 cO^foJ^^j^ 
®|ll±tt, ^®r^{C|glt^ti7^^-y-M3^#MjB&7 6 bfCJ; U>t^-a-StiTVA-5„ 
[0121] 

P I N7;t h ^<'>r:r- K7 4 a, 74b, 7 4 c <Z)-etl-?tl®±®lCtt, 
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[0 12 2] 

^mmmmizj:^i\^mi^^ytmmt. mm<DP iNy^t h^>r^- F^o^^^it 

IN77|-h^>r;r-K74a. 74b, 7 4 c ^r^tCDii^T^^fSjfcfi^tJfCSHSS^S 

T^^tgpi 4{CS{:fS^^^»S:<gM-rsri:;b^'oT|gii;5iSo 
[0 12 3] 

I nGa A s PZTTMI 8 &^ffl|bfe3%«, 3^6^Mi^7 6a. 7 6b{Cj:U2 
V^{C3tM^$nfeP I N7;t K7 4 a, 7 4 b, 7 4 c C3D-etl-f tl{C 

A*f-r-5o #P I N^r^::^- K7 4 a, 74b, 7 4 c Id:, Alt5t^ltlC/;S 

[0 12 4] 

±K&LfeP I N^Th h^>r;r- K7 4 a, 74b, 7 4 c {±, H 2 |^^?^^JC 
J;§if£##:^3t^gO^}t:^^55{Cfev^T, pMlnP»4 6, pMlnGaAs 
S44, pMlnPM42, .aO^I nGa A sM4 0(3[)ai-/5^>^x'X^ri:UT 
ffiV%Si/U a>^'ftll4 8 ^i[^rJ^cM^fc'P I N K7 4 a, 7 

4 b, 7 4 c<Dm^^^mm^m.-oy'^^~yti't^:it.izj: ^jm^^^^t^'^x^ 

[0 12 5] 

3t®ji^r:&ftJlCE^jCS2|g$ti:feP I N>':;i- h^>f;r- K7 4 a, 7 4 
b, 7 4 c<Z)fS(^^3fe^^(^M$:/jN$ < f -5fe«?)lC, 3tl^$:iai 7 (a) Xtt 

017 (b) izB-tmmt.Lr^^\>\ mn (a) it^mmmm<D^mm (-?■ 

®1) lCJ:Sifs##;^3^^g(^)|gI 1 6 (c) {C>t*i^;f -g>m®a> 017 (b) it 

^mmm-m<D^mm (^®2) {cj;^^^^*;^^^^®? in^;^ h^>f;r-K 

[0 12 6] 

01 7 (a) {C^t-j:e){C, P I N h ^*>r;r- K 7 4 a, 74 b 
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if if^>5rlCS< LTt) J:V^„ ZltliCj:*;, P I N 7 ;t h ^T- K 7 4 a . 7 4 

b, 7 4 c©r4©^3^^M®M$:/J>$ < t--§>3i:;^)'J7?#^o 
[0 12 7] 

SI 17 (b) (C^'t<l:e)lC. PIN:7pth^>f;r-K74a, 74b, 
7 4 c(Z)i|iiS:, )t#?^i^SI$l 2*^^^lttlTV^<^$^f^>^r^CJt2;< LT%J:V^„ Mx. 
li, 1 nG a A s PHTM 1 8(Dm^3 fimtLtom^iZlt. PINy^h-S^'-^ 
:r-K7 4a, 7 4 b, 7 4c<Dm^. "ttl^tlMi^ S fi 5 (im. 1 0 ^ m 

{CP I N ^'^t K7 4 a, 7 4 b, 7 4 c (Dm^"^ ^ lZ}ti< ^ ^ tiZ 

p I N y'^r h^v^r- K7 4 a, 7 4 b, 7 4 c <Dm<7)^^mm.<Dm^/b 

[0 12 8] 
[0 12 9] 

iicDP I N:7:t h^V^r- K7 4 a, 74b, 7 4 c $:|g{-t7t*\ -ftB(Z)||M?^ffi 
j:s4^##^^ig«^cov^T=fo, :*:|^Ji?^Mlcj:S^^i:ll^^{c^i!i:(Z>P IN 
7* N^-r:t- K7 4 a, 7 4 b ,v7 4 c S:^{-tS d i:lC J: U , |b|^(Z)^^S:# 

[0 13 0] 
[0131] 

(D mm izm&-^n^^(Dx^itfji<, t- ^ ^ © m^mizm^ ^ ^tjrm^jtm^ 
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jSI: t^ft^M -5 zi T' § s o 

[0 13 2] 
[0 13 3] 

[0 13 4] 
[0 13 5] 

[0 13 6] 

(#is3) ^m^s^±izm^-^tir^^^m^t.. W}m^mi^mm±izmm 



2 g 
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[0 13 7] 

T V ^ S - il 2: h f -g> ^^^^3^ 
[0 13 8] 

(#fH5) #fB2:;3rM4®v^•r4^*^^C|a«^^i^s^^^c^)t^M^C^3V^T, ItffB 
[0 13 9] 

(#IH6) #fa2 75M5(Z)V^■rtl*^lC^«(Z)^^^^:^3^^M^CfeV^T, itflB 

m±m ^ ^ >y KM :ii 5^ > ^m^Mizm-t^^Lt ^ f ^ ^ 

[0 14 0] 

(#IB7) #fB17&M6(?)V^t'tl*^^CSB«(Z)4^^#:^3^^fi^CJ3V^T, taSB 
[0141] 

(#sa8) #fBl;^M7<z)^^•rtl*^^clH«<z)^^^^3t^g^c^3v^T, iflifa 

[0 14 2] 

(#13 9) #SBl;?3fM8(DV^•rtl*^^C|H^®ifs#f^^^^^«^CJ3V^T, %m 
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